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PROBLEM TO BE SOLVED: To provide an epoxy resin 
composition which is excellent in reliability, such as of 
package bulging properties and peeling resistance, 
during reflow and in continuous moldability. 
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epoxy resin, (B) a curing agent, (C) a filler, (D) a * ~* ;;> 

compound represented by formula (I), and (E) an amine- '* . , , _ 

base silane coupling agent. The epoxy resin is of a :^ffijSSSfc^^S^^& 

tetramethylbisphenol F type represented by a specific x4,m - x - 

structural formula. 
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AB The compns . , useful for semiconductor devices with Pb-free solders, 
comprise (A) epoxy resins containing 3 , 3 ' , 5 , 5 ' -tetramethyl-4 , 4 1 - 
dihydroxydiphenylme thane diglycidyl ether (I) , (B) curing agents, (C) 
fillers, (D) benzene derivs . C6R6 (R = H, OH, amino, alkyl , carboxyl , 
etc.; having 2-3 OH groups), and (E) aminosilane couplers. C jThus^ a composition 
comprising spherical fused silica , I, C6H40HCH2 (C6H30HCH2 ) nC6H40H (n 
£0) , 1 , 2 -dihvdroxvbenzene , y-aminopropyltrimethoxysilane , and 
other additives showed good continuous moldability and solder heat 
resistance . 

ST elec packaging phenolic epoxy hydroxybenzene moldability; reflow 

resistance epoxy semiconductor device packaging; tetramethylbisphenol F 
phenolic epoxy semiconductor packaging 
IT Coupling agents 

(aminosilanes; phenolic epoxy elec. packaging compns. with good 
moldability and reflow resistance for semiconductor devices) 
IT Phenolic resins, uses 

RL: IMF (Industrial manufacture); TEM (Technical or engineered material 
use) ; PREP (Preparation) ; USES (Uses) 

(epoxy; phenolic epoxy elec. packaging compns. with good moldability 
and reflow resistance for semiconductor devices) 
IT Polybenzyls 

RL: IMF (Industrial manufacture) ; TEM (Technical or engineered material 

use) ; PREP (Preparation) ; USES (Uses) 

(hydroxy-containing, reaction products with epoxy resins; phenolic epoxy 
elec. packaging compns. with good moldability and reflow resistance for 
semiconductor devices) 



IT Electronic packaging materials 
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acid, uses 533-73-3, 1 , 2 , 4 -Trihydroxybenzene 
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use) ; USES (Uses) 

(phenolic epoxy elec. packaging compns. with good moldability and 
reflow resistance for semiconductor devices) 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Continuous-molding nature of this invention is good, and the cleaning frequency 
by defects, such as metal mold dirt and gate plugging, is low at the time of production, and the adhesion 
over the metal at the time of a solder reflow is high, and it is related with the semiconductor device 
which it comes to close with the epoxy resin constituent for semi-conductor closure with still smaller 
package bulging, and this constituent for closure. 
[0002] 

[Description of the Prior Art] As the closure approach of electronic-circuitry components, such as a 
semiconductor device, the resin seal by phenol resin, silicone resin, an epoxy resin, etc. is proposed with 
the HAMETCHIKKU seal by the metal or the ceramics from before, and the resin generally used for 
such closure is called sealing agent resin. Also in it, the resin seal by the epoxy resin is most briskly 
performed from the point of the balance of profitability, productivity, and physical properties. And 
generally the approach of the closure approach by the epoxy resin setting a semiconductor device to 
metal mold using the constituent which added the curing agent, the filler, etc. to the epoxy resin, and 
closing by a transfer molding method etc. is performed. 

[0003] Densification and automation are advanced in mounting of the semiconductor device package to 
a printed circuit board recently, and the " surface mount method" which solders a semiconductor device 
package to a substrate front face has prospered instead of the "insertion mounting method" which inserts 
the conventional lead pin in the hole of a substrate. In connection with it, a semiconductor device 
package is also shifting to thin FPP (flat plastic package) suitable for high density assembly and a 
surface mount from conventional DIP (dual inline package). Recently, TSOP with a thickness of 2mm 
or less, TQFP, and LQFP are becoming in use by advance of ultra-fine processing technology also in it. 
Therefore, it much more becomes easy to be influenced from the outside, such as humidity and 
temperature, and dependability, such as reflow-proof dependability, elevated-temperature dependability, 
and humidity -tolerant reliability, is more important future still. Recently, improvement in the reflow- 
proof dependability especially in a package with a thickness [, such as TSOP and TQFP, ] of 1mm or 
less is called for. 

[0004] In a surface mount, mounting by the solder reflow is usually performed. By this approach, a 
semiconductor device package is carried on a substrate, these are exposed to an elevated temperature 
200 degrees C or more, melting of the solder beforehand attached to the substrate is carried out, and a 
semiconductor device package is pasted up on a substrate front face. By such mounting approach, since 
the whole semiconductor device package is exposed to an elevated temperature, the phenomenon in 
which peeling between closure resin and a semiconductor chip or between closure resin and a leadframe 
will arise if the hygroscopicity of closure resin is high, or the moisture which absorbed moisture expands 
explosively at the time of a solder reflow, and a crack arises happens. Moreover, in the case of the thin 
package, the phenomenon (bulging property) in which a silver paste layer absorbs moisture, exfoliate 
from an interface with a silicon chip or a leadframe at the time of a reflow, a package pars basilaris ossis 
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occipitalis is depressed, and a package pars basilaris ossis occipitalis swells happens, and it has been a 
problem. Furthermore, although the activity of the lead free solder which does not contain lead from the 
point of environmental protection is progressing in recent years, lead free solder has the high melting 
point, therefore reflow temperature will also go up and the reflow-proof dependability more than the 
former is searched for. 

[0005] Although it is known that it is effective to raise the rate of the filler in a closure resin constituent 
to raise reflow-proof dependability generally, it is because hygroscopicity falls by reducing the resinous 
principle in a closure resin constituent. However, if the rate of the filler in a closure resin constituent is 
only enlarged simply, a fluidity will get worse and problems, such as being package un-filled up and a 
stage shift, will arise. 

[0006] therefore, in order to improve reflow-proof dependability, the epoxy resin constituent which 
contains a tetramethyl bisphenol female mold epoxy resin as an epoxy resin, and contains phenol aralkyl 
resin as a curing agent is proposed --**** (JP 5 8-134183,A) « although effectiveness does so as it is, it 
is not yet enough. Furthermore, the further reflow-proof dependability and the resin constituent which 
blisters further in a package with a thickness of 2mm or less, and is especially excellent in a property are 
called for. 

[0007] On the other hand, a tetramethyl bisphenol female mold epoxy resin tends to produce defects, 
such as metal mold dirt and gate plugging, from the badness of hardenability at the time of continuous 
molding, needs to perform metal mold cleaning frequently, and is that amelioration will be required 
from the field of productivity also about this point. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above situations, the 
technical problem of this invention has good continuous-molding nature, and the cleaning frequency by 
defects, such as metal mold dirt and gate plugging, is low at the time of production, and the adhesion 
over the metal at the time of a solder reflow is high, and package bulging aims at the semiconductor 
device which it comes to close with the small epoxy resin constituent for semi-conductor closure and 
this constituent for closure providing. 
[0009] 

[Means for Solving the Problem] this invention persons reached this invention, as a result of inquiring 
wholeheartedly, in order to attain the above-mentioned object. This invention mainly has the next 
configuration. Namely, the epoxy resin constituent for semi-conductor closure with which it is an epoxy 
resin constituent containing " epoxy resin (A) , a curing agent (B ) , a filler (C) , t he compound (D) shown 
by the formula (I) , and an amine system silane coupling agent (E) , and an epoxy resin (A) is 
characterized by containing the tetramethyl bisphenol female mold epoxy resin expressed with the 
following general formula (II). 
[0010] 
[Formula 4] 



-(I) 



[00ll] 
[Formula 5] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 6/21/06 



JP,2003-105056,A [DETAILED DESCRIPTION] 



Page 3 of 10 




-(H) 



It is ". 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0013] The epoxy resin constituent of this invention contains an epoxy resin (A), a curing agent (B), a 
filler (C), the compound (D) shown by the formula (I), and an amine system silane coupling agent (E) as 
an indispensable component. 
[0014] 
[Formula 6] 

W 

'(I) 



±8HS( I )l=fcl*T. 60<7>R<7>5*>20, *L<I*. 30l±*K3£ 

First, an epoxy resin (A) is explained. In this invention An epoxy resin (A) is characterized by 
containing the tetramethyl bisphenol female mold epoxy resin expressed with the following general 
formula (II) as an indispensable component. 
[0015] 




[Formula ^ 



-U) 



The package bulging property at the time of a reflow improves by making the tetramethyl bisphenol 
female mold epoxy resin expressed with a general formula (II) by the epoxy resin (A) contain. 
Furthermore, the effectiveness of improving a lowering moldability in the viscosity of a constituent is 
also acquired. 

[0016] Epoxy resins other than the tetramethyl bisphenol female mold epoxy resin expressed with a 
general formula (II) depending on an application may be used together. Especially if it is the compound 
which has two or more epoxy groups in 1 molecule as other epoxy resins, it will not be limited, but it is 
a polymer a monomer, oligomer, and at large. For example, a bisphenol female mold epoxy resin 
without an alkylation radical, A cresol novolak mold epoxy resin, a phenol novolak mold epoxy resin, 4 
4-bis(2, 3-epoxy propoxy) biphenyl 4, the 4'-screw (2, 3-epoxy propoxy) -3, 3', 5, a 5'-tetramethyl 
biphenyl, 4, the 4'-screw (2, 3-epoxy propoxy) -3, 3\ 5, a 5-tetraethyl biphenyl, Biphenyl mold epoxy 
resins, such as 4, the 4'-screw (2, 3-epoxy propoxy) -3, 3', 5, and a 5'-tetrabuthyl biphenyl, A phenol 
aralkyl mold epoxy resin, a naphthalene mold epoxy resin, The bisphenol A mold epoxy resin, a stilbene 
mold epoxy resin, a dicyclopentadiene frame content epoxy resin, A triphenylmethane color mold epoxy 
resin, a chain-like aliphatic series epoxy resin, cycloaliphatic epoxy resin, a heterocycle type epoxy 
resin, a spiro ring content epoxy resin, a halogenation epoxy resin, etc. are mentioned. Two or more 
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sorts may be used as other epoxy resins. 

[0017] In this invention, 2 - 10 % of the weight is usually especially desirable as loadings of an epoxy 
resin (A) two to 25% of the weight to the whole epoxy resin constituent. Furthermore, when using 
together two or more sorts of epoxy resins, the content of the tetramethyl bisphenol female mold epoxy 
resin expressed with a general formula (II) from a viewpoint of package bulging property amelioration 
has 10 desirable % of the weight or more to the epoxy resin (A) whole quantity. 
[001 8] If the curing agents (B) in this invention are an epoxy resin and a compound which reacts, they 
are arbitrary, but when it considers as a hardened material, the curing agent which has a phenolic 
hydroxyl group as a compound with low water absorption is used preferably. As an example of a curing 
agent of having a phenolic hydroxyl group Novolak resin, such as phenol novolak resin, cresol novolak 
resin, and naphthol novolak resin, Tris (hydroxyphenyl) methane, 1 and 1, 2-tris (hydroxyphenyl) 
ethane, The condensation compound of 1, 1, 3 -tris (hydroxyphenyl) propane, a terpene, and a phenol, 
Even if dicyclopentadiene frame content phenol resin, phenol aralkyl resin, naphthol aralkyl resin, 
biphenyl frame content phenol aralkyl resin, etc. are mentioned and it uses these independently, it does 
not matter even if it uses two or more kinds together and uses. Phenol novolak resin, dicyclopentadiene 
frame content phenol resin, phenol aralkyl resin, naphthol aralkyl resin, and biphenyl frame content 
phenol aralkyl resin are used preferably especially. 

[0019] In this invention, the loadings of a curing agent (B) are usually 2-22 % of the weight to the 
whole epoxy resin constituent, and are 2 - 10 % of the weight preferably. Furthermore, it is more 
desirable to blend phenol novolak resin, dicyclopentadiene frame content phenol resin , phenol aralkyl 
resin, naphthol aralkyl resin, or biphenyl frame content phenol aralkyl resin 50% of the weight or more 
among the amounts of the whole curing agent (B) trom the point that not only continuous-molding 
nature but adhesion and solder-proof reflow nature are excellen t. Furthermore, it is desirable 0.5-2, and 
that the compounding ratio of an epoxy resin (A) and a curing agent (B) has the chemical equivalent 
ratio of (B) to (A) especially in the range of 0.7-1.5 from the point of a mechanical property and 
humidity-tolerant reliability. 

[0020] In this invention, in order to promote the hardening reaction of an epoxy resin (A) and a curing 
agent (B), a hardening accelerator may be used. If the reaction of an epoxy resin (A) and a curing agent 
(B) is promoted as a hardening accelerator, a well-known thing can be used for arbitration. As an 
example of a hardening accelerator, 2-methylimidazole, 2-phenylimidazole, Imidazole derivatives and 
those salts, such as 2-phenyl-4-methylimidazole and 2-undecylimidazole, Tertiary amine compounds, 
such as triethylamine, benzyl dimethylamine, and alpha methylbenzylamine, 1, 8-diazabicyclo (5, 4, 0) 
undecene - 7, 1, 5-diazabicyclo (4, 3, 0) nonene, 7-methyl - Amidine compounds and those salts, such as 
1, 5, and 7-TORIAZA bicyclo (4, 4, 0) decene -5, Phosphorus compounds, those salts, etc., such as 
triphenyl phosphine, a tris (2, 6-dimethoxy phenyl) phosphine, a tris (4-alkylphenyl) phosphine, and 
trialkylphosphine, are used, these hardening accelerators could use two or more sorts together, and 
carried out melting mixing with the curing agent (B) or epoxy resin (A) used further beforehand ~ 
adding after mixing may be carried out. 

[0021] As loadings of a hardening accelerator, 0.05 - 0.5 % of the weight is usually especially desirable 
0.02 to 1.0% of the weight to the whole epoxy resin constituent. 

[0022] As a filler (C) in this invention, an inorganic filler is desirable, and an amorphous silica, a 
crystalline silica, a calcium carbonate, a magnesium carbonate, an alumina, a magnesia, silicon nitride, 
magnesium oxide aluminum, a zirconia, zircon, clay, talc, a mica, a calcium silicate, titanium oxide, 
antimony oxide, asbestos, a glass fiber, etc. are specifically mentioned. It is desirable that a 
configuration can also use the thing of arbitration, such as a globular shape, a letter of crushing, and 
fibrous, and blends an inorganic filler spherical especially. A silica spherical as a desirable thing is 
mentioned especially. 

[0023] As a particle size of a filler (C), 5-30 micrometers (median size) of a fluid point to mean 
diameters are desirable. 

[0024] As loadings of a filler (C), especiall y 80 - 95 % of the weight is desirable to the point of a 
moldability and solder-proof reflow nature to the whole epoxy resin constituent. 
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[0025] In this invention, the compound (D) shown by the formula (I) is contained. 
[Formula 8] 




OH- -<» 



±18* ( I )lcfcivc, 60<7>R(D^20^L<li.30li7KKat 

[0026] As an example of the compound (D) shown by the formula (I) 1, 2, 3-trihydroxy benzene, 1 and 
3, 5-trihydroxy benzene, A compound with three hydroxyl groups, such as 1, 2, 4-trihydroxy benzene, 3 
and 4, and 5-trihydroxy benzoic acid . 1 , 2-dihvdroxybenzene , 1, 3-dihydroxybenzene, 1, 4- 
dihydroxybenzene, 2, 5-dihydroxy benzaldehyde, 3, 4-dihydroxy benzaldehyde, 1, 2-dihydroxybenzene 
-3, 5-JISURUFO nick acid, 2, 3-dihydroxy benzoic acid, 2, 4-dihydroxy benzoic acid, 2, 5-dihydroxy 
benzoic acid, 2, 6-dihydroxy benzoic acid, 3, 4-dihydroxy benzoic acid, 3, 5-dihydroxy benzoic acid, 2, 
4-dihydroxy benzophenone, 3, 4-dihydroxy benzophenone, 1, a 2-dihydroxy-4-nitrobenzene, 2, 5- 
dihydroxy phenyl acetic acid, Although a compound with two hydroxyl groups, such as 3, 4-dihydroxy 
phenyl acetic acid, 2, 6-dihydroxy toluene, 3, 5-dihydroxy toluene, 2, 3-dihydroxy toluene, 3, and 4- 
dihydroxy toluene, is mentioned It is not limited to these. L 2-dihydroxybenzene , 1, 3- 
dihydroxybenzene, 1, 4-dihydroxybenzene, 1 and 2, 3-trihydroxy benzene, 1 and 3, 5-trihydroxy 
benzene, 3 and 4, 5-trihydroxy benzoic acid, 1 and 2, and 4-trihydroxy benzen e are used preferably 
especially . In addition, even if it uses these independently, it does not matter even if it uses two or more 
kinds together. Moreover, beforehand, into resin, such as an epoxy resin (A) and a curing agent (B), 
melting mixing may be carried out and you may use. 

[0027] As an addition of the compound (D) shown by the formula (I), it is 0.01 - 0.50 % of the weight to 
an epoxy resin constituent preferably, and is 0.03 - 0.30 % of the weight more preferably. — 
[0028] Thus, by using the compound (D) shown by the formula (I) as small quantity and an additive, a 
fluidity and hardenability improve and it excels in continuous-molding nature, and to a semi-conductor 
member, adhesion can be high and the solder-proof reflow nature which used lead free solder can also 
obtain the good epoxy resin constituent for semi-conductor closure. By making into 0.01 % of the 
weight or more the addition of the compound (D) shown by the formula (I), a fluidity and hardenability 
improve and a defect stops being able to happen easily at the time of continuous molding. Moreover, 
solder thermal resistance does not fall by considering as 0.50 or less % of the weight. 
[0029] In this invention, a n amine system sila n^ coupling ap pnt is contained. As a desirable amine 
system silane coupling agent, the amine system silane coupling agent expressed with the following 
general formula (III) can be mentioned. As an example, gamma-(N-phenylamino) 
propyltrimethoxysilane, gamma-(N-phenylamino) propylmethyl dimethoxysilane, gamma-(N- 
methylamino) propyltrimethoxysilane, gamma-(N-methylaminopropyl) methyl dimethoxysilane, 
gamma-(N-ethylamino) propyltrimethoxysilane, gamma-(N-ethylamino) propylmethyl dimethoxysilane, 
gamma-glycidoxypropyltrimetoxysilane, gamma-(N-ethylamino) propylmethyl trimethoxysilane, N- 
beta-(aminoethyl)-gamma-aminopropyl trimethoxysilane, N-beta-(aminoethyl)-gamma-aminopropyl 
methyl dimethoxysilane, A N-beta-(aminoethyl)-gamma-aminopropyl triethyl silane, gamma- 
aminopropyl triethoxysilane, gamma-aminopropyl methyldiethoxysilane, gamma-aminopropyl 
trimethoxysilane, gamma-aminopropyl methyl dimethoxysilane, gamma-(N and N-dimethylamino) 
propyltrimethoxysilane, etc. are mentioned. 

[0030] As the blending ratio of coal of an amine system silane coupling agent (E), it is 0.1 - 3 % of the 
weight to an epoxy resin constituent, and is 0.2 - 2.0 % of the weight more preferably. 



[0031] 
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[Formula 9] 



R 2 



R 1 



\ 
/ 



N(CH 2 ) 3 Si — R 2 



-(IE) 



R 2 



(However, Rl shows hydrogen or an organic machine, even if it is the same, it may differ, and R2 shows 
the alkyl group of carbon numbers 1-4, or an alkoxy group, and even if the same, it may differ.) 
[0032] In the epoxy resin constituent of this invention, although it is not an indispensable component, a 
bromine compound can be blended in order to raise fire retardancy further. A bromine compound will 
not usually be especially limited, if added by the epoxy resin constituent as a flame retarder. As a 
desirable example of a bromine compound, bromine-ized epoxy resins, such as a bromine-ized 
bisphenol A mold epoxy resin and a bromine-ized phenol novolak mold epoxy resin, bromine-ized 
polycarbonate resin, bromine-ized polystyrene resin, bromine-ized polyphenylene oxide resin, 
tetrabromobisphenol A, decabromodiphenyl ether, etc. are raised, and bromine-ized epoxy resins, such 
as a bromine-ized bisphenol A mold epoxy resin and a bromine-ized phenol novolak mold epoxy resin, 
are desirable especially from the point of a moldability especially. 

[0033] Similarly, in the epoxy resin constituent of this invention, although it is not an indispensable 
component, an antimony compound can be blended. It is not usually added as a fire-resistant assistant by 
the epoxy resin constituent for semi-conductor closure, and this is not limited especially, but can use a 
well-known thing. As a desirable example of an antimony compound, an antimony trioxide, antimony 
tetroxide, and antimony pentoxide are raised. 

[0034] The epoxy resin constituent of this invention can contain in arbitration the various additives 
further listed to a degree. Cross linking agents, such as ion scavengers, such as various release agents, 
such as a metal salt of surfactants, such as various thermoplastics, such as various elastomers, such as 
various coloring agents, such as carbon black and an iron oxide, various pigments, silicone rubber, an 
olefin system copolymer, denaturation nitrile rubber, and denaturation polybutadiene rubber, silicone 
oil, and polyethylene, a fluorine system, and a silicone system, long chain fatty acid, and long chain 
fatty acid, ester of long chain fatty acid, an amide of long chain fatty acid, and paraffin wax, and 
hydro talcites, and organic peroxide. 

[0035] As for the epoxy resin constituent of this invention, it is desirable to manufacture each above- 
mentioned component by melting kneading. For example, after mixing various raw materials by well- 
known approaches, such as a mixer, it is manufactured by carrying out melting kneading using the well- 
known kneading approaches, such as an extruder of a Banbury mixer, a kneader, a roll, a monopodium, 
or two shafts, and a ko kneader. As resin temperature at the time of melting kneading, the range of 70- 
150 degrees C is usually used. 

[0036] It can be used in conditions, such as a configuration of the powder which fused the epoxy resin 
constituent of this invention by heating kneading, and was ground to the cooling pan, a configuration of 
the tablet which tablets powder and is obtained, a configuration of the tablet which fUsed by heating 
kneading and carried out cooling solidification within the mold, and a configuration of the pellet which 
fused by heating kneading, extruded and carried out, and was cut further. 

[0037] And closure of a semiconductor device is presented from these configurations, and manufacture 
of a semiconductor device is performed. To the member which fixed the semi-conductor to the substrate, 
for example it is 150-200 degrees C in temperature preferably, 120-250 degrees C of epoxy resin 
constituents of this invention are fabricated by approaches, such as transfer moulding, injection shaping, 
and a casting method, and the semiconductor device closed with the hardened material of an epoxy resin 
constituent is manufactured. Moreover, additional heat treatment (for example, 150-200 degrees C, 2 - 
16 hours) can be performed if needed. 
[0038] 

[Example] Hereafter, this invention is not limited by the example hung up here although an example 
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explains this invention concretely. 

[0039] By the presentation ratio (weight ratio) which shows the component shown in examples 1-14 and 
the [examples 1-4 of comparison] table 1 in tables 2-3, after carrying out dry blend by the mixer, the roll 
mill with a roll skin temperature of 90 degrees C was used, for 5 minutes, after heating kneading, it 
cooled and ground and the epoxy resin constituent for semi-conductor closure was obtained. 
[0040] 
[A table 1] 



* * 
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[0041] 
[Formula 10 

H 3 ( 




OCH 2 CH-^CH 2 
O 

CH 3 



-(H) 



[0042] 

[Formula 11] 
QCH2CHCH2 

H 3 C X O 





•CHjCHpfc 
O 



(IV) 



[0043] 
[Formula 12 



chch 2 ' 



/ 




CHjCH-^Oh -(V) 

o 



[0044] 

[Formula 13] 
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(nttOlfiUKDStt) 

the resin constituent <bulging characterization> obtained — 144pinTQFP(s) (appearance: 
20mmx20mmx 1.0mm, frame material :42 alloy) — public funds — the package was fabricated with the 
low voltage transfer molding machine using the mold on the conditions for [ die-temperature / of 175 
degrees C /, and KYUA time ] 1 minute. In addition, the chip size 8mmx8mmx0.3mm thing which 
carried the simulation component which covered the silicon nitride film in the front face as a chip for 
assessment was used. 

[0046] After carrying out the post cure of the ten packages of 144pinTQFP(s) obtained by the above- 
mentioned shaping on 180 degrees C and the conditions of 6 hours, thickness I (micrometer) of a 
package center section was measured in the micrometer. This was heat-treated at IR reflow furnace of 
260 degrees C of maximum temperatures after 24-hour humidification by RH 85 degrees C / 60%. In 
addition, the temperature profile of a reflow furnace maintained the 150 degrees C - 200 degrees C field 
for 10 to 20 seconds for 60 seconds to 100 seconds in the 255 degrees C - 265 degrees C field which are 
1.5-2.5 degrees C/[ a second and ] and a maximum temperature about the programming rate of 200 to 
260 degrees C, and did the temperature fall rate of 260 to 200 degrees C in 1.5-2.5 degrees C/second. 
[0047^ 5^ seconds after the package came out of the reflow furnace^ 

center section of the package was again measured in the micrometer. Ten more (thickness II-thickness I) 
was computed about each package, and this average of ten pieces was made into 
"bulging" (micrometer). In addition, the smaller one of bulging is desirable and it is desirable that it is 
especially 80 micrometers or less. 

[0048] the resin constituent <assessment of solder thermal resistance> obtained - the 208 pin LQFP 
(appearance: 28x28x1. 4mm, frame material: copper) - public funds ~ the package was fabricated with 
the low voltage transfer molding machine using the mold (the diameter of a pot: phi 1 8mm) on the die 
temperature of 175 degrees C, and the conditions for cycle time 90 seconds. Ten packages of the 208 pin 
LQFP obtained by shaping were stiffened at 175 degrees C for 6 hours, and were heat-treated for 10 
seconds at 260 degrees C after humidification processing using IR reflow furnace by 85 degrees C, 60% 
RH, and the conditions of 168 hours. It asked for the rate of exfoliation (%) from the area from which 
the die pad rear face was observed using the supersonic detector, and exfoliation has produced the 
subsequent package to the whole surface product on the rear face of a die pad. 

[0049] The 208pLQFP package was fabricated by the same approach as the <continuous-molding nature 
assessment above, and continuous-molding nature was evaluated. However, the KYUA time could be 
40 seconds. In order to perform one-shot shaping and recover the mold-release characteristic of metal 
mold and resin continuously by melamine resin for metal mold cleaning, two-shot shaping was 
performed by the Toray Industries mold release recovery material "TR-4." It continued after that, the 
above-mentioned resin constituent performed continuous molding, and the shaping shots per hour until 
defects, such as metal mold dirt and gate plugging, occur estimated continuous-molding nature. In 
addition, although more ones of the shots per hour were naturally desirable, if a maximum of 100 shots 
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were performed here, poor shaping was evaluated and a defect did not occur, it considered as 
acceptance, and the shots per hour until a defect occurs was indicated in the table. 
[0050] 
[A table 2] 
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[0051] 
[A table 3] 
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[0052] An assessment result is shown in tables 2-3. Containing a tetramethyl bisphenol female mold 
epoxy resin, as seen in tables 2-3, it is the range whose addition of the compound (D) shown by the 
formula (I) is 0.01 - 0.50 % of the weight, and the epoxy resin constituent for semi-conductor closure 
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using an amine system silane coupling agent excels [ pan / the package bulging property at the time of a 

reflow, peeling resistance, and ] in all of continuous-molding nature. 

[0053] 

[Effect of the Invention] As explained above, according to this invention, the semiconductor device 
which it comes to close with the package bulging property, the peeling resistance, the epoxy resin 
constituent for semi-conductor closure in which continuous-molding nature was further excellent, and 
this epoxy resin constituent at the time of a reflow can be obtained. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The epoxy resin constituent for semi-conductor closure with which it is an epoxy resin 
constituent containing an epoxy resin (A), a curing agent (B), a filler (C), the compound (D) shown by 
the formula (I), and an amine system silane coupling agent (E), and an epoxy resin (A) is characterized 
by containing the tetramethyl bisphenol female mold epoxy resin expressed with the following general 
formula (II). 
[Formula 1] 



-(I) 





l 2 -y CHCH 2 0— ))-Cih-{{ J)-OCH 2 CH— CH 2 -(H) 



[Claim 2] The epoxy resin constituent for semi-conductor closure according to claim 1 characterized by 
being the amine system silane coupling agent to which an amine system silane coupling agent (E) is 
expressed with the following general formula (III). 
[Formula 3] 

R 2 

R 1 



\ 
/ 



N(CH 2 ) 3 Si— R 2 —(IE) 



R 1 

R2 

(However, Rl shows hydrogen or an organic machine, even if it is the same, it may differ, and R2 shows 
the alkyl group of carbon numbers 1-4, or an alkoxy group, and even if the same, it may differ.) 
[Claim 3] The epoxy resin constituent for semi-conductor closure given in either of claims 1 or 2 
characterized by an epoxy resin (A) containing the tetramethyl bisphenol female mold epoxy resin 
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expressed with a general formula (II) 10% of the weight or more. 

[Claim 4] The epoxy resin constituent for semi-conductor closure according to claim 1 to 3 with which 
the content of the compound (D) shown by the general formula (I) is characterized by being 0.01 - 0.5 % 
of the weight to all resin constituents. 

[Claim 5] The epoxy resin constituent for semi-conductor closure according to claim 1 to 4 
characterized by being an object for semiconductor devices corresponding to lead free solder. 
[Claim 6] The semiconductor device characterized by coming to close a semiconductor device with the 
hardened material of the epoxy resin constituent for semi-conductor closure according to claim 1 to 5. 



[Translation done.] 
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